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Quality-related fault detection method based on orthogonal signal
correction and efficient PLS

KONG Xiang-yu', LUO Jia-yu, ZHANG Qi, CAO Ze-hao
(Department of Missile Engineering, Rocket Force University of Engineering, Xi’an 710025, China)

Abstract: The partial least squares algorithm (PLS) is an effective method, which has been widely used in multivariate
statistical processes. Efficient projection to latent structures (EPLS) is an improved PLS algorithm proposed in recent years
and has a good detection effect in quality-related fault detection. However, when the test data has a quality-independent
failure, the false alarm rate of the EPLS algorithm is high, which may lead to false alarms and has a great influence on fault
detection in industrial processes. In order to reduce the false alarm rate of detection-independent faults, four OSC-EPLS
algorithms are proposed in combination with four orthogonal signal corrections (OSC) and the EPLS. In this paper, we
establish an OSC model with quality-independent fault samples to preprocess on-line inspection data, and use the EPLS
algorithm for fault detection to reduce the false alarm rate. Finally, combined with Tennessee Eastman industrial process,
four kinds of the OSC-EPLS, PLS, and EPLS algorithms are used for fault detection. The false alarm rate is compared
with the effective alarm rate to reflect the advantages of the proposed algorithm in fault detection.

Keywords: fault detection; OSC; quality-related; false alarm rate; partial least squares; process monitoring
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